There is a great need for a quality of sexual life questionnaire (QVS) in breast cancer survivors (BCSs) based on the Chinese social culture since the imported tools lack localization verification. To develop a QVS in BCSs and determine its validity and reliability.
Background
Breast cancer is one of the most common malignant tumors among females. It has the highest incidence rate in some developed countries, such as Europe and the United States [1] [2] [3] . In China, the incidence rate has been relatively low [2] but has been steadily increasing [4] . At present, the most commonly used treatment for breast cancer is mammectomy, supplemented with chemoradiotherapy, endocrinotherapy, or targeted therapy. The 5-year survival rate of patients is 75.7-89.4% [5] , which is similar in mainland China (80%) [6] . Compared to the comprehensive treatment of breast cancer, research on the quality of sexual life of BCSs is sparse. Therefore, with the increasing number of breast cancer survivors (BCSs), the quality of sexual life within the survival period has become the focus of medical researchers.
The adverse effects of breast cancer treatment, such as the damage to or absence of female breasts as the secondary sex organ, low or severe fluctuating estrogen levels, and negative body image issues like obesity and hair loss, can result in poor quality of sexual life in BCSs [7] . Bartula et al. [8] stated that the assessment and consultation of sexual problems are not regularly provided by health care workers during the diagnosis and treatment of tumors due to the concern about embarrassment or misunderstanding. Because traditional Chinese culture has traits of sexual conservatism, sexual shyness, and patriarchy, sexual topics are very sensitive [9] , and it is difficult for health care workers to conduct objective, accurate, and comprehensive assessments of the quality of sexual life of BCSs in mainland China, and there is a lack of effective assessment tools.
As an important part of quality of life, a number of study tools, such as the Cancer Rehabilitation Evaluation System-Short Form (CARES-SF) [10] and the Menopause Rating Scale (MRS)-Urogenital Factor [11] , incorporated quality of sexual life into assessment of overall quality of life as a subscale. The study of sexual quality of life in female breast cancer patients is still in the initial stage in mainland China. The evaluation of sexual quality of life mainly relies on the introduction of scales. Commonly used scales include the Female Sexual Function Index (FSFI) [12] and the Locke-Wallace Marriage Adjustment Test (LWMAT) [13] . Among them, FSFI and LWMAT mainly focus on 1 or more aspects of the sexual quality of life changes of BCSs, and failed to comprehensively consider the influence of social and cultural backgrounds and other factors on sexual function. In addition, due to the specific characteristics of social and sexual culture in mainland China, health care staffs evaluated the BCSs in mainland China with the assessment tools of sexual health problems developed by Western scholars, during which they met many obstacles and difficulties and even reached erroneous conclusions. Irwin Bloch, a German physician, pointed out that the study of sex must be combined with studies on human beings and studies on the entire social and cultural development of human beings [14] . A general questionnaire on the quality of sexual life for mainland Chinese women was developed by HuLei et al. [15] , but the questionnaire lacked pertinence and validity for the measurement of sexual health problems in BCSs, such as severe social psychological stress due to breast removal, changes in hormone levels, and disease diagnosis and treatment. Therefore, it is of great significance to develop tools for assessing the sexual quality of life of breast cancer patients that are suitable for the Chinese population.
In our study, the research was conducted under the guidance of the conceptual framework of the quality of life in breast cancer patients [16] and the scope of sex study [17] , and the quality of sexual life was defined as the assessment of the objective states and subjective feelings of BCSs after the comprehensive treatment for breast cancer, including sexual physiology, sexual psychology, and social culture related to sex.
To effectively carry out the nursing assessment and intervention on the quality of sexual life for BCSs in mainland China, a questionnaire based on the Chinese social-cultural environment is needed to assist the health care workers, so as to improve the quality of sexual life of the BCSs in the survival period.
Material and Methods

Ethical approval
This study was approved by the Ethics Committee of the First Affiliated Hospital of China Medical University (No. 2016 145).
Subjects
In the qualitative study, patients who were pathologically diagnosed with breast cancer, received the comprehensive treatment, and were married or had regular sex partners were selected after obtaining their permission by the following sampling methods. (1) Purposive sampling: The potential participants were identified through checking the medical records of those patients who were admitted to the Department of Breast Surgery of the First Affiliated Hospital of China Medical University, underwent comprehensive treatment, and were married or had regular sex partners. The physicians in charge of the patients also played an important role in the identification of potential participants. (2) Snowball sampling: Both the physicians and interviewees were encouraged to recommend appropriate patients to participate in the study. (3) Maximum variation sampling: According to the results derived from some of the BCSs who were previously interviewed, a number of factors (such as age, ethnic group, education, occupation, residence, marital status, number of children, family income, months since surgery, and type of surgery) that might have great impact on the quality of sexual life were identified. All of the above factors were then taken into consideration in the subsequent sampling [18] [19] [20] .
In the quantitative study, BCSs were selected by convenience sampling. The inclusion criteria were as follows: (1) older than 21 years; (2) first onset and diagnosed with breast cancer (0-IIIa); (3) in a pre-menopausal period (including the pseudo-menopausal patients due to endocrine therapy and chemotherapy), patients who were younger than 55 years or selfreported to be not yet naturally experiencing menopause during hospitalization were defined as pre-menopausal [21] [22] [23] ; (4) at least 3 months after receiving the mammectomy-oriented comprehensive treatment; and (5) with normal sexual life and complete cognitive and behavioral abilities before diagnosis. The exclusion criteria were as follows: (1) dying patients with breast cancer; (2) patients complicated with other severe acute or chronic diseases; and (3) patients without sex partners.
All participants signed the written informed consent forms.
Qualitative study
Development of interview outline
The interview outline was developed based on the literature review and pre-interview results, which mainly enumerated the changes in sexual life before and after diagnosis of breast cancer and their influences on life, such as effects on physical being, psychology, marital relationship, and perceptions.
Interview
To establish a trusting relationship with the interviewees, the interviewer (JLW) conducted a 6-month clinical practice at the Department of Breast Surgery of the First Affiliated Hospital of China Medical University. Before interview, a self-introduction, the purpose and significance of the study, and the benefits to and possible influence on the interviewees were presented by the interviewer to the interviewees. As sensitive information was involved in the interview contents, the interview environment was strictly controlled and a commitment to confidentiality was given by the interviewer. Semi-structured, in-depth interviews were conducted until data saturation. Each pilot interview lasted 16-72 min and was recorded. The interviewer encouraged the interviewees to express their thoughts, deliberately collected verbal and non-verbal information, and took detailed notes during the process. All data were numbered, stored, and transcribed within 24-72 hours.
Quantitative study
Formation of initial questionnaire
A pool of 80 questionnaire items was created by literature review and qualitative interview. The initial questionnaire of 46 items was generated by expert enquires based on the content validation rate (CVR=the number of breast cancer experts who agreed with the questionnaire item/the total number of experts who took part in evaluating the questionnaire) [24] , including a lie-detecting item. The lie-detecting item in the present study was item 37: "If you need guidance from health care workers because of difficulties in sexual life, you will turn to the female health care workers rather than male health care workers".
Since there are many sensitive questions involved in the questionnaire, the patient may lie, resulting in untrustworthy results. Therefore, the lie-detecting item is essential. In the current study, once the patient answered that "I will absolutely not turn to female health care workers for help", the questionnaires was excluded. Because it is usually more acceptable for BCSs to seek help from female health care workers in Chinese culture, the choice of the "strongly disagree" option indicated that the questionnaire was not seriously completed and could not be used in the subsequent analysis [25, 26] .
Face validity and content validity test
The face validity was evaluated by 10 BCSs and 2 nursing undergraduates who did not participate in the study. The content validity was evaluated by 6 experts, including 2 oncologists, 2 psychologists, 1 nursing specialist, and 1 sexologist, and the average scale-level content validity index (S-CVI/ave) was calculated.
Investigation methods
The investigation tools and contents included: (1) baseline data of the patients; (2) the initial questionnaire on the quality of sexual life in BCSs (the 5-point Likert scale was used to quantify the results, 1 point=strongly agree, 2 point=agree, 3 point=general, 4 point=disagree, 5 point=strongly disagree); (3) self-rating depression scale (SDS) [27] used for measuring the criterion-related validity of the sexual psychology in the QVS in BCSs; (4) Locke-Wollance marriage adjustment test (LWMAT ) [28] used for measuring the criterion-related validity of the sexual relationship in the QVS in BCSs; and (5) female sexual function index (FSFI) [29, 30] used for measuring the criterion-related validity of the sexual physiology in the QVS in BCSs. After 1 week, 50 BCSs who had answered the questionnaire were randomly selected to take the survey again for determining test-retest reliability.
4103
The questionnaires were filled out anonymously. The researchers promised that the questionnaire contents were kept by specially-assigned staff, were kept strictly confidential, and were used for research purpose only. The data were collected using paper-based questionnaires on-site, web-based electronic questionnaires, and postal questionnaires.
Data processing and analysis
The steps of qualitative data analysis were as follows: reading the primary material, logging on to a computer system, looking for native concepts, establishing a code and filing system, and carrying out a category analysis [31] .
Statistical analysis was performed using SPSS version 19.0 and AMOS 19.0. Data are expressed as number (percentage) and mean ± standard deviation (SD) for categorical and continuous variables, respectively. Item screening was performed using item discrimination (ID) and item-total correlation (ITC) analysis. The construct validity was tested by exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). The criterion-related validity and the test-retest reliability reflecting the stability of the scale were assessed by Pearson correlation coefficient. The internal consistency reliability was measured with Cronbach's alpha coefficient. The split-half-reliability was measured with Guttman Split-Half coefficient.
Results
Demographic data of qualitative study
A total of 19 participants were interviewed from May to Dec, 2016. The interviewees were between 26 and 53 years old, with an average age of 39.47±7.58 years old, and most were of Han or Manchu ethnicity. Among them, 14 were married, 2 were living together after divorce, 2 were remarried, and 1 was divorced. The time after breast cancer surgery was from 4 to 78 months, with an average of 18.05±16.81 months. Among the interviewees, 14 underwent mastectomy, 3 received breastconserving therapy, and 2 received prosthetics 2; 13 received chemotherapy, 13 received endocrine therapy, and 8 received radiotherapy. Most of the interviewees came from cities (15/19) , and had certificates of junior school, high school, or technical secondary school (10/19) , and the monthly family income was less than 6000 yuan (14/19). All interviewees were not allowed to participate in the second phase of the survey, because after the patients were interviewed the first time, they were familiar with the interview questions in the survey, which may affect the accuracy of the results.
Demographic data of quantitative study
A total of 252 subjects participated in the investigation from October 2016 to January 2017, and 16 subjects were removed by the lie-detecting item (6%). Their ages ranged from 26 to 55 years, with a mean age of 42.61±6.62 years. The postoperative time varied from 3 to 108 months, with an average time of 25.44±20.19 months. The general demographic characteristics are shown in Table 1 .
Validity
Face validity and content validity
The items with CVR less than 0.8 were removed, and the initial questionnaire included 46 items. The face validity showed that the subject was consistent with the purpose of the test, and on the surface, no errors were found. The content validity was tested by expert enquiry, and the initial questionnaire showed that S-CVI/ave was 0.98, and the overall questionnaire and all the items met the criterion indicating a good logical relationship between the content and objective of the questionnaire and the overall content.
Eighteen items with the coefficients less than 0.3 were deleted after ITC analysis, and 10 items with no significant results (P>0.05) were removed after ID analysis. By applying the 2 methods, a total of 18 items were deleted, and the questionnaire consisted of the remaining 28 items.
Construct validity
The construct validity was evaluated using EFA, and the results showed that the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.854, and the Bartlett's test of sphericity was statistically significant (c 2 =5263.100, P<0.001), indicating that the questionnaire was suitable for factor analysis. Five factors with Eigen values greater than 1.0 were extracted by using varimax rotation, and the extraction was also supported by the examination of the screen plots. The cumulative contribution was 60.37%. The 5 factors renamed based on the contents were as follows: Factor 1 (sexual physiology) including 8 items; Factor 2 (sexual psychology) including 7 items; Factor 3 (sexual relationship) including 5 items; Factor 4 (sexual body image) including 5 items; and Factor 5 (sexual cognition) including 3 items ( Table 2 ). The factor loading of most items in the 5 factors was greater than 0.4. However, there was instability of factor analysis since the factor loadings of 4 items including the 22 
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The construct validity was further evaluated by CFA, and the results are shown in Figure 1 . Most of the standardized factor loading coefficients obtained were greater than 0.50 (23/28) . All the path coefficients in the 5 factors were above 0.5, showing a high degree of correlation among the factors. In addition, the results of the critical ratio test showed that all the coefficients were statistically significant (all P<0.001). The common fit indices in the CFA model are shown in Table 3 . 
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The correlation analysis between the factors, as well as between the factors and the overall questionnaire, showed that the correlation coefficients ranged from 0.401 to 0.759 (P<0.01) ( Table 4) .
Criterion-related validity
The correlation coefficients between the overall questionnaire and FSFI, SDS, and LWMAT were 0.582, -0.456, and 0.515, respectively (all P<0.01).
Reliability
Internal consistency reliability
The Cronbach's alpha coefficient for the overall questionnaire on sexual quality of life in BCSs was 0.929, and for the 5 factors were 0.869, 0.836, 0.845, 0.816, and 0.571, respectively (Table 5) .
Test-retest reliability
Fifty subjects were selected randomly for the test-retest reliability after 1 week. The Pearson correlation coefficients for the overall questionnaire and the 5 factors were 0.816, 0.847, 0.767, 0.767, 0.710, and 0.685, respectively (P<0.01) ( Table 6 ). 
Split-half-reliability
The 28 items were classified into 2 parts according to the parity of the item number, and the Guttman split-half-reliability coefficient of 2 parts was 0.879.
Discussion Social and cultural background and BCSs in mainland China
In mainland China, sexual shame, sexual conservatism, and male authority have a great impact, and sexual health problems are easily overlooked or deliberately avoided. Therefore, studying this issue has certain challenges and difficulties. According to the point of view of German physician Irwin Bloch [14] , the sexual dysfunction in BCSs is related to physiological factors, as well as sex-related social and cultural background, such as the understanding of sex and breast awareness in BCSs and women's social status. To carry out clinical and psychological counseling, as well as therapeutic intervention and guidance on the sexual dysfunction in BCSs, the development of a localized, comprehensive, high-reliability sexual life quality assessment tool is important.
General condition of questionnaire
We developed a questionnaire consisting of 28 items and 5 factors. The cumulative contribution rate of the 5 major factors (sexual physiology, sexual psychology, sexual relationship, sexual body image, and sexual cognition) reached 60.37%. However, there are differences between the 5 factors extracted from factor analysis and the concept of quality of life, except for the sexual physiology and sexual psychology. The in-depth analysis showed that sexual social factors were mainly reflected in the change of conjugal relationship, which can be reflected through sexual relations. Sexual culture mainly reflected from the somatotype resulted from the absence of breasts and the cognition of the traditional sexual thoughts. According to indices of CFAs values, the compatibility of the scale was considered good in terms of the CFI, NFI, and GFI values [32] .
Validity
In practice, the 5-factor structure can be clearer and more refined to show the connotation of the quality of sexual life in BCSs. After analysis of the factors, it can be found that the physiological factor mainly reflects the physiological aspect of the quality of sexual life in BCSs; the sexual psychological factor mainly reflects the psychological aspect of the quality of sexual life; the sexual relationship factor mainly reflects the marital relationship in the quality of sexual life; the sexual body image mainly reflects the impact of breast defect on sexual function, and is also the characteristic measurement dimension for breast cancer patients; and the sexual cognition mainly reflects the impact of Chinese traditional conservative sexual culture on the cognition of BCSs. In summary, these statistical dependencies and structural relationships can all be reasonably explained by logical relationships [33] . Therefore, it can be considered that the structure of the questionnaire basically conforms to the expected content framework and has good structural validity.
The correlation coefficients between the factors and between the factors and the overall questionnaire ranged from 0.401 to 0.759 (P<0.01). The correlation coefficient between each factor was less than the correlation coefficient between each factor and the overall questionnaire, indicating a significant correlation between the factors and between each factor and the overall questionnaire [34, 35] .
The criterion-related validity reflected the degree between the research tool and other measurement criteria. The results showed that the quality of sexual life questionnaire in BCSs was negatively correlated with the Self-Rating Depression Scale (SDS) [36, 37] , (r=-0.356, P<0.01), showing that worse depression is associated with lower quality of sexual life in BCSs. The SDS can reflect the health status of BCSs in aspects such as psychology, sexual cognition, and sexual body image. The SDS scale includes 20 items, which reflect 4 sets of specific symptoms: psychogenic-emotional symptoms, physical disorders, mental motor disorders, and depression mental disorders. Higher FSFI and LWMAT scores indicate better quality of sexual life in BCSs. The FSFI is well correlated to the aspect of sexual physiology in the sexual life quality questionnaire. The FSFI score was developed by Rosen et al. [38] in 2000 and includes 19 items, with Cronbach's a=0.76-0.87 [39, 40] , testretest reliability=0.82-0.92, and content validity=0.95. It has a strong psychological attribute in addition to sexual function, and can be used for detecting the sexual function and assessing the sexual dysfunction in cancer patients. The LWMAT score [41] is well correlated to the aspect of sexual correlation in the sexual life quality questionnaire (all P<0.01), and includes 15 items, with Cronbach's a=0.90, half-reliability coefficient=0.90, and test-retest reliability=0.59. Generally, if the LWMAT score is less than 100 points, it is considered poor marital adjustment [13] .
The correlation coefficient of the criterion-related validity ranging from 0.4 to 0.8 was associated with a good degree of correlation [42] . The correlation coefficients between the questionnaire on the quality of sexual life in BCSs and each questionnaire satisfied the above criteria.
Reliability
Cronbach's alpha coefficient is generally considered to be very reliable at 0.50-0.70, followed by 0.7-0.9 [43] . The Cronbach's alpha coefficient was 0.929 in the present study. The Cronbach's alpha coefficient ranged from 0.816 to 0.869 among sexual physiology, sexual psychology, sexual relationship, and sexual body image, while the Cronbach's alpha coefficient of sexual cognition was 0.571, which was lower than the other 4 factors. This may be due to the lack of items related to this aspect, suggesting that further studies are needed. Cronbach's alpha coefficient as a whole showed that the homogeneity or intrinsic correlation between the factors that made up the questionnaire was consistent and that the items focused on the same point.
Test-retest reliability can reflect the stability of the questionnaire, which was used to test the degree of consistency of the same evaluation tool by assessing the same subject 2 or more times [43] . The correlation coefficient of the overall questionnaire was 0.816, and the correlation coefficient of each factor ranged from 0.685 to 0.847, which confirmed that the questionnaire was stable. The degree of consistency is also known as the degree of consistency within the questionnaire. In the present study, the coefficient of the Guttman Split-Half was 0.879, which proved that the questionnaire had good reliability.
Characteristics
Through investigation in 28 countries, Laumann et al. [44] found that the incidence of sexual health problems in East Asia and Northeast Asia was higher than in other regions. In the United States, compared with other ethnic groups, Chinese Americans believe that sexual life is less important [45] . The social and cultural backgrounds such as sexual conservatism and sexual shyness have influences on the interracial sexual function [46] . The SQOL-F scale [47] developed by Symonds et al. in 2005 mainly evaluated women's self-esteem, emotions, and partnership in sexual life, with a focus on social and psychological assessment. However, questionnaires developed outside of China were based on the psychological characteristics of their own countries, and are not directly applicable for the Chinese population [48] . In 2008, based on the SQOL-F scale and the social and cultural background of China, Lei Hu [49] , a scholar in mainland China, developed the Sexual Quality of Life Questionnaire for Women, which is universally used to assess the quality of sexual life of Chinese women, but it lacks a focus on breast cancer, such as the effect of breast defect on patient psychology and martial relationship, endocrine therapy, chemotherapy-induced senescence, chemotherapy-induced hair loss, and symptoms of obesity and nausea. Our questionnaire was designed based on the BCSs in mainland China and was verified for reliability and validity. The 5-factor scale structure obtained was based on the physiological, psychological, social, and cultural factors affecting the sexual life of BCSs, and reflects most aspects of the Sexual Quality of Life Questionnaire for Women developed by Lei Hu [49] . In addition, in the questionnaire developed in the present study, sexual body image can reflect the effects arising from breast defect and related treatment in BCSs, and the sexual cognition reflects the impacts arising from traditional Chinese sexual culture on BCSs. Therefore, the assessment of sexual life in BCSs is more targeted, and consistent with the content framework of the quality of life [50] , which is clearer in terms of the structure. As the mode of communication, sexual cognition is related to the social and cultural background, and most of the items of sexual cognition, sexual body image, and sexual relationship in the study came from interviews with married (or having regular sex partners) BCSs (who underwent comprehensive treatment for breast cancer, mainly surgery) in mainland China. By sorting out the interviews, the questions that conformed to the questionnaire concept were extracted. Therefore, some of the items in the present study are more in line with the current sex-related social and cultural background in mainland China in terms of the contents and expression.
Strengths and Limitations
Strengths
The study on the quality of sexual life in BCSs is currently still a challenge in China. With the combined qualitative and quantitative method and the comprehensive consideration of the influence of social and cultural backgrounds on the quality of sexual life, the study developed an original tool for assessment of and intervention in the quality of sexual life in BCSs in mainland China from the perspective of the patients.
Limitations
There are 2 shortcomings in this study. Firstly, to obtain understanding and support from the study subjects, only the BCSs who received outpatient follow-up in the Department of Breast Surgery of the hospital where the authors work were selected for participation in the questionnaire survey, and the sources and the size of samples should be expanded in the future. Secondly, the study design only considered the BCSs affected by the sexual, social, and cultural backgrounds of mainland China, and but did not consider populations affected by other sexual, social, and cultural settings in addition to the traditional Chinese ones, such as BCSs from Hong Kong and Taiwan as well as ethnic Chinese BCSs. Further studies involving different populations and cultural backgrounds are needed to validate our questionnaire.
